Liposomes as immunological adjuvants: antigen incorporation studies.
Tetanus toxoid was incorporated into liposomes composed of equimolar phospholipid and cholesterol. The toxoid was either passively entrapped into multilamellar vesicles prepared by the dehydration-rehydration procedure (DRV) or covalently coupled by diazotization to the surface of multilamellar vesicles (MLV) prepared by the classical procedure. Up to 82.3% of the antigen used was entrapped in neutral, negatively and positively charged DRV composed of a variety of unsaturated and saturated phospholipids and 63.1% was coupled to MLV composed of egg phosphatidylcholine. After freeze-drying of toxoid-incorporating DRV and MLV and subsequent rehydration, up to 93.5% of the antigen was recovered with liposomes and, in the case of MLV, retained its external localization. Upon freeze-drying in the presence of 0.25 M trehalose, up to 96.1% of the antigen was recovered with the DRV liposomes. In immunization studies using Balb/c mice, DRV composed of equimolar egg phosphatidylcholine and cholesterol were shown to act as immunological adjuvants to the entrapped tetanus toxoid. In addition, there was no difference in immune responses between DRV and MLV of identical composition but bearing the toxoid on their surface. Comparison of immune responses to the toxoid entrapped in DRV made of phospholipids with varying gel to liquid crystalline transition temperature (Tc) revealed a reduction in responses to very low or nil values for DRV made of distearoyl phosphatidylcholine (Tc 54 degrees C).